Characterization of polyriboadenylate polymerase from Tetrahymena pyriformis.
Poly(A) polymerase [polyadenylate nucleotidyltransferase, EC 2.7.7.19] was extracted from Tetrahymena pyriformis. The enzyme was demonstrated to be present in three forms by column chromatography on DEAE-cellulose, and they were termed poly(A) polymerase Ia, Ib, and II in order of increasing affinity to the column. The properties of enzymes Ia and Ib were similar except that Ia utilizes poly(A) as a primer rather efficiently. Enzyme II differed from enzymes Ia and Ib not only in elution profile on DEAE-cellulose column chromatography but also in pH and temperature preferences, molecular weight, requirement for divalent cations, sensitivity to salts at high ionic strength, optimal primer concentration, and subcellular localization. The molecular weights of enzymes Ia and Ib measured by gel filtration were both 43,000, and that of enzyme II was 95,000. All three enzymes required Mn2+ for maximal activity; Mg2+ could replace Mn2+ in the reaction of enzyme II, but only partially. In the presence of 0.1 M ammonium sulfate the activities of enzymes Ia and Ib were both completely inhibited, whereas enzyme II still showed 42% of its original activity. These findings suggest that there are two distinct types of poly(A) polymerase in Tetrahymena pyriformis.